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Aim. To evaluate the clinical, morphological and aetiological aspects of 
acute pancreatitis in children in Italy 
Patients. The hospital records of 50 consecutive patients with acute 
pancreatitis observed in 5 Italian Pediatric Departments were re- 
vie wed. 
Results. A total of 25 males and 25 females (median age IO. 5 years, 
range 2- 171 were studied. Of these patients, 48 196%) had abdominal 
pain. The pancreatitis was associated with biliary disease in IO pa- 
tients [20%]; it was due to viral infection in 6 patients [12%], pancre- 
atic duct abnormalities in 4 (8%], familial chronic pancreatitis in 3 
[6%], trauma in 5 [IO%] and other causes in 5 (I 0%); the pancreati- 
tis was of unknown origin in 17 patients [34%]. Previous attacks of the 
disease had occurred in 14 patients. A diagnosis of mild pancreatitis 
was made in 4 I patients [82%] and of severe disease in 9 (18%]. One 
patient with severe pancreatitis died from multiorgan failure. Patients 
with severe pancreatitis had significantly higher serum concentrations 
of C-reactive protein than patients with mild pancreatitis. Hospital stay 
was similar for patients with the mild form and those with the severe 
form of the disease. 
Conclusions. In Italian children, acute pancreatitis is of unknown origin 
in about one-third of the children and is recurrent in 28% of the cas- 
es. The disease is severe in 18% of the cases. 
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introduction 
Acute pancreatitis is a relatively unusual disease in children and the diag- 
nosis is often delayed I. There are only a few reports in the literature which 
refer to large series of patients 2m7. In particular, data regarding acute pan- 
creatitis in Italian children are limited 8 and, for these reasons, we reviewed 
all cases of acute pancreatitis occurring in 5 large Italian Pediatric Depart- 
ments over a two-year period (1998-1999). Aim of the investigation was to 
provide data about the clinical, morphological and aetiological aspects of 
acute pancreatitis in children in our country. 
Patients and Methods 
All cases with primary code 577.0 (acute pancreatitis) according to the 
ICD-9-CM in 5 Italian Paediatric Departments between January 1998 and 
December 1999 were retrospectively examined. Cases of recurrent pancre- 
atitis (code 577.1) and unspecified pancreatitis (code 577.9) were not re- 
trieved and cases with codes, 577.2 (cysts and pseudocysts of the pancreas), 
and 577.8 (other specified diseases of the pancreas) were also excluded. 
The Centres taking part in the investigation are all mixed medical/surgical 
departments (four universities and one general hospital) representative of 
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the entire country: Northern Italy (Paediatric Depart- 
ments of the University Hospital of Turin, “Gaslini” 
Hospital of Genoa, “Sant’Orsola” Hospital of 
Bologna), Central Italy (“Bambin Gesti” Hospital of 
Rome) and Southern Italy (“Di Cristina” Hospital of 
Palermo). The hospital records of all patients dis- 
charged with the diagnosis of acute pancreatitis were 
reviewed by one reviewer per site and were included in 
the study. Possible discrepancies were resolved by dis- 
cussion between the local reviewer and the coordinator 
of the study. 
Each patient’s medical record was evaluated to deter- 
mine presence and duration of pain, aetiology of the 
disease, clinical course, complications and the out- 
come of the disease. Furthermore, the results of the fol- 
lowing radiological investigations, when performed, 
were included: chest X-rays, plain film abdominal X- 
rays, abdominal ultrasonography. Abdominal contrast- 
enhanced computed tomography was carried-out when 
no visualisation of the pancreas was found at ultra- 
sonography or to better define the extent of pancreatic 
necrosis; endoscopic retrograde cholangiopancreatog- 
raphy was performed when a biliary disease was sus- 
pected. The behaviour of serum amylase, lipase and C- 
reactive protein (CRP) and other biochemical parame- 
ters (erythrocyte sedimentation rate, white blood cell 
count, haemoglobin, haematocrit, blood glucose, total 
bilirubin, aspartate aminotransferase, alanine amino- 
transferase, lactate dehydrogenase, gamma-glutamyl- 
transpeptidase, alkaline phosphatase, albumin, blood 
urea nitrogen (BUN), creatinine, calcium, sodium, and 
potassium) were also evaluated, when present in the 
medical records, for the first three days after admis- 
sion. The reference values of the erythrocyte sedimen- 
tation rate, white blood cell count, haemoglobin, 
haematocrit, blood glucose, total bilirubin, albumin, 
BUN, creatinine, calcium, sodium, and potassium 
were the same in all the five centres. The reference val- 
ues of amylase, lipase, aspartate aminotransferase, ala- 
nine aminotransferase, lactate dehydrogenase, gamma- 
glutamyl-transpeptidase, and alkaline phosphatase var- 
ied in the five centres, therefore, the values were cal- 
culated and reported as multiples of the upper refer- 
ence limit (URL). 
A diagnosis of idiopathic pancreatitis was considered 
when identifiable causes of acute pancreatitis had been 
excluded. 
No genetic investigations were done in patients with 
suspected hereditary pancreatitis. 
Statistical analysis 
The Wilcoxon matched-pairs test was used for the 
within-subject comparison of continuous variables be- 
tween the different time periods. The Mann-Whitney 
and the Yates’ corrected chi-squared tests x were used to 
compare continuous and nominal variables, respective- 
ly, between different groups of patients. Statistical 
analyses were performed by running the SPSS/PC+ 
statistical package 9 on a personal computer. Two-tailed 
p values less than 0.05 were considered statistically 
significant. 
Results 
A total of 50 cases of acute pancreatitis were found, 
according to the discharge code (ICD-9-CM 577.0). 
There were 25 males and 25 females; median age was 
10.5 years (range 2- 17). Of the 50 patients, 48 (96%) 
had abdominal pain; the median duration of pain was 5 
days (range O-59). One of the two patients without ab- 
dominal pain had abdominal trauma and the other had 
pancreatitis of unknown origin. However, in these two 
patients, the results of biochemical and imaging exam- 
inations were compatible with acute pancreatic inflam- 
mation as they presented serum amylase and lipase in- 
crease and enlargement of the pancreas with oedema. 
Serum amylase and lipase concentrations were record- 
ed in all patients upon admission and for the following 
two days (Fig. 1). The serum pancreatic enzyme con- 
centrations progressively and significantly decreased 
from the l’l to the 3rd day of hospitalization. 
Table 1 shows the values of the other biochemical pa- 
rameters evaluated during the first three days of hospi- 
talization. 
As far as concerns radiological examinations, abdomi- 
nal ultrasonography was performed in all patients, 
whereas contrast-enhanced computed tomography was 
Admission 2nd day 3rd day 
Fig. 1. Behaviour of serum amylase and lipase during first three days 
of hospitalization. Results expressed as multiples of upper reference 
limit and are reported as mean&EM. ap<O.O1; bp<O.OO1; “p40.05 
vs admission; d p~O.001; e p<O.Ol vs 2”d day. 
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Table I. Biochemical parameters in patients with acute pancreatitis. 
Admission 2” day 3* day 
Erythrocyte sedimentation rate [I St hour; mm/h) 
White blood cell count IpI-? 
Haemoglobin (g/d11 
Haemetocrit [%I 
Blood glucose fmg/dll 
Total bilirubin fmg/dll 
Aspartate aminotransferase (multiple URLl 
Alanine aminotransferese [multiple URLl 
Lactate dehydrogenase (multiple UALI 
Gamma-glutamyl-transpeptidase (multiple URLI 
Alkaline phosphatase [multiple URLI 
Albumin Cs/dll 
BUN fmg/dll 
Creatinine fmg/dll 
Calcium fmg/dll 
Sodium fmEq/ll 
Potassium fmEq/ll 
21.3*12.6 f241 
9,704+4,331 f461 
13.2i1.4 f461 
39.2zt44.3 (451 
104.Oi46.0 (451 
l.l*l.l c291 
1.3&l .7 (451 
1.4*3.0 f441 
12&l .o (201 
37.7*3.0 (211 
111.3i27.0 f221 
2.4k2.3 [IO1 
1.6&l .9 (261 
2.3k4.0 f251 
l.liO.4 [I71 
3.7+11.6 (281 
1.3kO.8 f241 
4.8k1.7 (221 
20.2+11 .o f341 
0.7iO.21 f361 
9.3*0.7 1411 
137.8*4.0 f441 
4.2i0.5 I431 
1.3r0.3 f41 
3.4k3.8 (12) 
1.2kO.6 (8) 
3.8rtO.6 (41 
2O.Ok7.5 [I31 
0.750.3 [I41 
9.4*0.7 [I 51 
136.6k3.6 (201 
4.4kO.6 (21 I 
27.7kl7.3 f61 
7,294*3,229b f211 
12.21tl.4” f201 
36.9*4.3 f211 
119.0i70.0 (251 
1.41tl.2 (I 51 
1.11tl.O (241 
1.4k2.2 f251 
1 .I *0.3 (41 
3.0*3.3 [I 21 
1.4io.7 f5l 
4.Oil .O f6) 
19.6k7.6 [I31 
0.6iO.2 [I61 
9.4rto.5 f211 
136&2.8 f251 
4.4*1 .O f231 
Results are reportedas mean+ SD. Numberofobservationsare indicatedinparentieses;Bp=O.UO1;b CUllO;c 0.026 vs. admission. Abbreviations: see list. 
performed in only 17 patients (34%) in a median time 
of 6 days (range l-30) from hospital admission. Of the 
50 patients, 14 (28%) also underwent diagnostic endo- 
scopic retrograde cholangiopancreatography examina- 
tions in a median time of 12.5 days (range O-60) from 
admission. Fifteen patients (30%) underwent plain ab- 
dominal X-ray which demonstrated a sentinel loop in 3 
patients, and 21 patients (42%) underwent chest X- 
rays which demonstrated pleural effusion in 1 child 
and pulmonary densifications in two. 
The aetiology of acute pancreatitis is shown in Table 
II. The pancreatitis was associated with biliary disease 
in 10 patients (20%) and was due to viral infection in 
6 (12%), pancreatic duct abnormalities in 4 (8%), fa- 
milial chronic pancreatitis in 3 (6%), trauma in 5 
(10%) and other causes (Type IV hyperlipidaemia, 
duodenal duplication, azathioprine for the treatment of 
psoriasis, cystic fibrosis and coeliac disease) in 5 
(10%). The pancreatitis was of unknown origin in 17 
patients (34%). No significant differences in sex 
(p= 1 .OOO) and age (p=O.394) were found between sub- 
jects with acute pancreatitis of known and unknown 
origin. 
Of the 50 patients, 14 (28%) had had previous attacks 
of acute pancreatitis (Table II). The number of previ- 
ous attacks of acute pancreatitis was: 6 in one patient 
Table II. Aetiology of acute pancreatitis in 50 children studied. Number of patients with previous attacks of acute pancreatitis [API and those with 
severe form of disease are also reported. 
Idiopathic 
Biliery diseases 
Biliary lithiasis 
Biliary malformation 
Viral infections 
Mumps 
Rotavirus 
HIV 
Trauma 
Pancreatic duct abnormalities 
Familial chronic pancraatitis 
Cystic fibrosis 
Type IV hyperlipideemia 
Duodenal duplication 
Coeliac disease 
Drugs (Azathioprinel 
No. cases 
17 (34%1 
IO (20%1 
6 
6 f142%1 
4 
1 
5 rlaosa1 
4 @%I 
3 f6%1 
1 (2%) 
1 (2%) 
1 (2%1 
1 f2%1 
1 (2%) 
Previous AP 
E 
2 
1 
1 
2 
2 
1 
- 
- 
Severe AP 
4 
- 
2 
1 
1 
2 
- 
- 
1 
- 
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with biliary disease, 5 in two patients (1 with biliary 
disease and 1 with the idiopathic form of the disease) 
and 3 in three patients [2 with idiopathic acute pancre- 
atitis and 1 with human immunodeficiency virus (HIV) 
infection]. 
On the basis of the Atlanta criteria ‘I, 41 patients (82%) 
were diagnosed as having mild acute pancreatitis and 9 
(I 8%) as having the severe form of the disease. The ae- 
tiology of the 9 patients with severe acute pancreatitis 
was: idiopathic in 4, viral in 2, trauma in 2 and Type IV 
hyperlipidaemia in 1. Systemic and local complica- 
tions were as follows: pulmonary in 4, renal in 2, meta- 
bolic alterations in 3, cardiovascular in 1, pancreatic 
pseudocysts in 2 and one patient with infected pancre- 
atic necrosis died. Therefore, the mortality rate ac- 
counted for 2% in the general population and for 11% 
in patients with severe acute pancreatitis. The duration 
of pain was not significantly different (p=O.720) be- 
tween patients with severe pancreatitis (8.7k8.7; 
mean&SD) and those with the mild form ( 12.1 -C 18.1; 
mean&SD). 
Serum CRP determination was carried out in 22 pa- 
tients on admission to the hospital, in 4 on the 2”d day 
of hospitalization and in 12 patients on the 3’d day; da- 
ta related to the second day of hospitalization were not 
included in the statistical analysis. Patients with severe 
pancreatitis had significantly higher serum CRP con- 
centrations than patients with mild acute pancreatitis 
on the day of admission (p=O.OOS) and on the 3rd day 
of hospitalization (p=O.O33) (Fig. 2). Regarding the 
other biochemical parameters, serum calcium concen- 
trations, on the second day after admission, were sig- 
nificantly lower (p=O.O20) in patients with severe acute 
pancreatitis (8.4320.56) than in those with the mild 
form of the disease (9.58kO.55). Serum potassium con- 
20 
18 
18 
14 
g 12 
2 10 
: 
g 
8 
6 
4 
2 
0 
IF19 IF3 II=9 w3 
Admission 3rd day 
Fig. 2. Behaviour of serum C-reactive protein [CRPI on day of admis- 
sion and on 3rd day of hospitalization. Results reported as 
mean+SEM. 
centrations were significantly higher (p=O.O34) in pa- 
tients with severe acute pancreatitis (4.87kO.79) than 
in those with mild acute pancreatitis (4.17kO.29) on 
the second day of illness. The haematocrit value was 
significantly lower (p=O.OOS) in children with severe 
acute pancreatitis (29.3k5.0) than in those with the 
mild form (38.1k2.7) only on the third day after ad- 
mission. 
As reported in Table III, 7 of the 50 patients (14%) un- 
derwent surgery, which was elective in 5. Surgery was 
performed in one (11.1%) of the 9 patients with severe 
acute pancreatitis and in 6 (14.6%) of the 4 1 patients 
with the mild form (p=l .OOO). The median time elaps- 
ing between admission and surgery was 47 days (range 
10-365). 
The median hospital stay was 13 days (range 4-46) in 
patients with mild acute pancreatitis and 20 days 
(range 6-5 1) in those with the severe form (p=O.326). 
Discussion 
Results as reported of the first multicentre study on 
childhood acute pancreatitis performed in Italy. Al- 
though it was a retrospective study, exclusively based 
on clinical, laboratory and imaging data derived from 
the clinical records, these data are, in our opinion, 
valuable as they permit paediatricians to see the clini- 
cal approach to an uncommon disease and, moreover, 
provide the opportunity of identifying unsolved issues 
which merit investigation by means of further prospec- 
tive studies. Furthermore, it should be emphasized that 
relatively few studies have focused on acute pancreati- 
tis in children 2-7 and, in this respect, the picture of this 
disease, in our country, can help to clarify some clini- 
cal and aetiological aspects. 
We found an equal distribution of sex in children with 
acute pancreatitis; this finding is similar to that report- 
ed in adults 12-14. The median age at onset of the disease 
was 10.5 years and no cases of acute pancreatitis were 
observed in infants under the age of two years, al- 
TpLh III. Type and indication of surgery in 7 patients with acute pan- 
craatitis. 
No. gotimts lllllleptroa 
Laparotomy in emergency 
Choledochojaiunostomy 
Pancreatic heed resection 
Cystojajunostomy 
Sphincterotomy 
TotpI 
28 
1 
: 
2 
7 
Diagnostic 
Biliary abnormality 
Ps.$ldocyst 
Pseudocyst 
Biliiary lithiasis 
a 1 patient with severe acute pancmatitis due to ab&ninal trauma. 
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though, in some patients congenital malformations of 
the biliary tree and the pancreatic duct were reported. 
As regards clinical presentation, the results of our 
study also confirm that, in children, as in adults 14, ab- 
dominal pain is the symptom of presentation in the vast 
majority of patients with acute pancreatitis; only two 
patients did not experience abdominal pain: 1 with 
acute pancreatitis due to abdominal trauma and 1 with 
acute pancreatitis of unknown origin. The median du- 
ration of the pain was 5 days and there was no signifi- 
cant relationship with the severity of acute pancreatitis. 
Concerning the aetiology of the disease, we found that 
the most common cause of acute pancreatitis in the 
paediatric population is still unknown (34%) whereas 
biliary disease - which is the main aetiological factor 
of acute pancreatitis in Italian adults ‘z-14 - is less fre- 
quent (20%). In this respect, the data emerging from 
the present study are similar to those reported by Mad- 
er and McHugh Is in a review of 304 paediatric patients 
with acute pancreatitis. Regarding viral infection as a 
cause of acute pancreatitis, we found that mumps is the 
predominant virus involved, whereas rotavirus infec- 
tion and HIV may also cause acute pancreatitis but in 
a smaller percentage of cases. Indeed, only two previ- 
ous papers have reported rotavirus infection as a cause 
of acute pancreatitis I6 ” The only patient with acute . 
pancreatitis and HIV infection had the severe form of 
the disease. Unfortunately, no genetic investigations 
were carried out in the 3 patients with familial chronic 
pancreatitis; thus, the hereditary form of pancreatitis in 
these patients may be only hypothesized. 
As in the study of Weizman and Durie ‘, about one- 
third of the patients in our investigation, experienced 
one or more recurrences of acute pancreatitis and 6 of 
these 14 patients had idiopathic acute pancreatitis sug- 
gesting that one of the most interesting aspects of acute 
pancreatitis in children is the large percentage of cases 
which remain of unknown aetiology. This point must 
be better clarified by further studies which should in- 
clude regular screening for cystic fibrosis, coeliac dis- 
ease, hereditary pancreatitis and other familial condi- 
tions which predispose to acute pancreatitis. 
Regarding the diagnostic biochemical evaluation, the 
behaviour of amylase and lipase, the most common 
serum assays employed for the diagnosis of acute 
pancreatitis, was similar to that found in the adult 
population Ix. 
Apart from ultrasonography which was carried out in 
all patients, imaging techniques, such as abdominal X- 
rays, chest X-rays and contrast-enhanced computed to- 
mography, were performed in less than 40% of the pa- 
tients recruited. On the other hand, endoscopic retro- 
grade cholangiopancreatography was carried out in 
28% of the children and was used for diagnostic pur- 
poses in all of them. This finding is quite surprising, 
since endoscopic retrograde cholangiopancreatogra- 
phy should be performed only if a therapeutic option 
exists; in fact, magnetic resonance cholangiopancre- 
atography is a safer technique for diagnosing pancreat- 
ic diseases 19. Furthermore, the data in our study 
showed that the frequency of severe acute pancreatitis 
is quite similar to that found in adults ‘2-‘4. 
In recent years, multiple score systems, as well as sin- 
gle markers, have been used in clinical practice to es- 
tablish the severity of acute pancreatitis in adults 20. 
Despite this, it seems that clinicians caring for children 
with acute pancreatitis do not generally perform inves- 
tigations shown to be of significance in detecting se- 
vere disease. In fact, in our study, CRP, which is a well- 
known index of the severity of acute pancreatitis 20, 
was performed in less than 50% of the children stud- 
ied. CRP determination, when performed, was able to 
distinguish the mild from the severe forms of pancre- 
atitis in a ratio similar to that of adults *‘. This marker 
should be used on a larger scale by paediatricians in 
clinical practice in order to select the severe cases of 
acute pancreatitis. 
We also found that the haematocrit value and the 
serum calcium and potassium concentrations were 
significantly different in patients with the severe form 
as compared to those with the mild form of acute 
pancreatitis. Regarding the haematocrit values, our 
results are in contrast with those previously reported 
in adults 22; we found that haematocrit values were 
significantly lower in children with severe acute pan- 
creatitis than in those with mild pancreatitis. Further 
studies are necessary to confirm the hypothesis that 
these parameters may be useful in child care by al- 
lowing early identification of those with severe forms 
of acute pancreatitis. 
Surgery was performed in 7 patients (14%) being 
elective in 5 of them, thus showing that the treatment 
of acute pancreatitis is mainly conservative in paedi- 
atric patients. 
In our study, the overall mortality rate was 2%; while 
the mortality rate of the 9 patients with severe acute 
pancreatitis was 11%. In the review article by Mader 
and McHugh I5 in which 10 studies carried out from 
1956 to 1986 were considered, the mortality rate in 
paediatric acute pancreatitis ranged from 0 to 27% 
with a mean value of 14%. This may be due to various 
reasons; probably the early diagnosis of acute pancre- 
atitis together with intensive medical treatment may 
have had some beneficial effects in lowering the mor- 
tality in the present series. 
Finally, the hospital stay in patients with severe acute 
pancreatitis was not significantly different from that of 
children with the mild form of the disease; this finding 
is similar to that previously reported in the adult Italian 
population 14. 
347 
Acute pancreatitis in children 
Although our study revealed some clinical characteris- 
tics of acute pancreatitis in Italian children, others need 
to be clarified by further prospective studies in order to 
achieve a better characterisation of the aetiology of 
childhood acute pancreatitis, to establish the real 
prevalence of the disease and to confirm the usefulness 
of some biochemical parameters, such as haematocrit, 
serum calcium and potassium concentrations in the 
clinical assessment of the severity of the disease. 
List of abbreviations I 
BUN: blood urea nitrogen; CRP: C-reactive protein; HIV: human im- 
I. 
munodeficiency virus; URL: upper reference limit 
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